Abstract
Introduction

33
The stratigraphic level coincident with the Early Pleistocene onset of major northern hemispheric 34 glaciation at abyssal depths in the tropical Atlantic Ocean has so far proven elusive. There are 35 no obvious sedimentological proxies coincident with that onset (Dobson et al., 1997) . Nor is the 36 subsequent impact of that onset clear. Biotic responses must therefore be sought, such as among 37 benthic foraminifera away from slumped material along continental margins.
38
The Ceara Rise is an abyssal, aseismic ridge in the western tropical Atlantic Ocean off 
Results
132
Assemblages were dominated by Globocassidulina subglobosa (17.1% of total recovery),
133
Alabaminella weddellensis (14.2%) and Epistominella exigua (12.1%), with lesser Nuttallides 134 umbonifera (7.0%) and unilocular species (6.1%). Uvigerina spp. formed only 0.7% of the total 135 recovery, while Bulimina spp. (principally B. alazanensis) formed 1.4%. Cibicidoides spp.
136
formed 3.4% of the total recovery, while C. wuellerstorfi alone formed 0.6%. Unidentified 137 specimens accounted for 3.1% of total recovery.
138
The minimum ATIs was 0.33, between 143.8 -145.3 mbsf, which equates to 5.627 - although C. wuellerstorfi formed only 0.6% of the total recovery, and B. alazanensis only 1.4%.
213
The proportional abundances of C. wuellerstorfi were not normally distributed in either of the Figure 3F ).
241
The proportional abundances of N. umbonifera were not normal in either of the 242 subsections and lower ( ̅ = 0.08) and upper ( ̅ = 0.05) subsections were significantly different.
243
The variances did not differ (lower, σ 2 = 0.002; upper, σ 2 = 0.003). There were no significant 244 trends detected over time in the lower subsection. There was an overall decrease in N. its current location relative to the equator but glaciation was more extreme in the Antarctic than 285 in the Arctic, the ITCZ was pushed north to about 30°N (Hay, 1993; Van Vliet-Lanoe, 2007) .
286 Billups et al. (1999) suggested that changes in thermohaline circulation, the density-driven part 
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